Comparison of hematopoietic supportive capacity between human fetal and adult bone marrow mesenchymal stem cells in vitro.
Hematopoietic stem cells (HSC) shift from fetal liver and spleen to bone marrow at neonatal stages and this movement may be due to inductive signals from different microenvironments. Mesenchymal stem cells (MSC) are the precursors of stromal cells in bone marrow microenvironments such as osteoblasts and endothelial cells. Some researchers speculated that fetal bone marrow before birth might be not perfectly suit HSC growth. However, it is still lack of direct evidence to prove this hypothesis. This study was aimed to compare the hematopoietic supportive capacity between human fetal and adult bone marrow MSC in vitro. Adult bone marrow MSC (ABM-MSC) were isolated from three healthy donors and fetal bone marrow MSC (FBM-MSC) were isolated from three fetuses between gestations of 19 to 20 weeks. After irradiation, MSC were co-cultured with CD34(+) cells isolated from umbilical cord blood in long-term culture-initiating cell (LTC-IC) assay. The colony number of colony forming cells (CFC) was counted and the phenotypic changes of co-cultured CD34(+) cells were analyzed by flow cytometry. Cytokine expressions in both kinds of MSC were detected by reverse transcription polymerase chain reaction (RT-PCR). The results showed that ABM-MSC had a stronger hematopoietic supportive capacity than FBM-MSC. Both of them enhanced the differentiation of CD34(+) cells into myeloid lineages. Cytokines were expressed differently in ABM-MSC and FBM-MSC. It is concluded that ABM-MSC possess more potential application in some treatments than FBM-MSC, especially in hematopoietic reconstitution.